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(54) Title of the Invention: Mobile Communication Apparatus Including Antenna Array and 

Mobile Communication Method 

Abstract: 

Provided are a mobile communication apparatus having an antenna array and a 
mobile communication method. The mobile communication apparatus includes a base 
station and mobile station, each having an antenna array. The mobile station measures the 
downlink characteristics of a channel for each antenna from a signal received from a base 
station, determines long-term information in which the correlation property of the channel 
for each antenna has been reflected from the measured downlink characteristics, transforms 
the long-term information into a feedback signal, and transmits the feedback signal to the 
base station. The base station receives the feedback signal, restores the long-term 
information from the received feedback signal, performs basis mapping and basis 
transformation on a dedicated physical channel signal using the restored long-term 
information, adds the basis-mapped and basis-transformed signal to each of pilot channel 
signals, and transmits the addition results to the mobile station. Accordingly, information in 
which the downlink characteristics of a space channel has been reflected is fed back from 
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the mobile station to the base station, thus minimizing the effects of fading, interference, 
and noise and maximizing throughput. 
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(74) cflBlt! 



^HJt 1 : &-§- 



^7l£. =^^Al 416^*1 

^ 71 i^r^A] s^^- o§ :§.:§• ^ D ].^.^^.o>3|-E 4 0 4^. 120121 
*] -i-^-t ^1 Al 1685^f-o>2)-H2-S-l 1013. 

^7l£^«Al^Al^.^A^^^A|.6l.^.E 8 06^-90l3. . 

°l-8-*l 

3 71 H-frSUl 71 *-§-4Hd *«"7l 

°1#3 

<y^^-«Alu-^^.^i^-3i - 15 

^ 71 ^-Al -g- ig-^nl #**}*| n}-g- i t^I cfl 4-o>sJ. e 1 09-^240 1J: 



(54) ^lM- <>l5fl°l« SL^-SRr <>1* *4! #*1 ^ ^ 



Ol^Ol* Ol-f. *Al ^1 ^ tg^O] 71)^^4. OVEflu). OlSflO]* ^ 3£^>fe 7|*1 ^ Oj # 

TT ©I ^lfe, 71^1^-0.5.^-E] AJ^S." El <LV3l>4t ^^21 S-A^ ^^SlJl, S-Aj 

•y-Eflq-f Afl^Sj s.a^ hv^^ ^. 7 i ^Sfca, g^jg ^-71 fllfl: AlJLsL ^$s>ol 71^-^o.S. # 

« AlJl# ^A1S}J7, ^Al£ Aj^^El ^71 ^iL# ^SKIL, #Sl *fl\| AlS 4 

=8-71 ^£L» uflolAji v^sg ^ BflolAl^ ^^s>Jl, 34* 4°J*H ^3 Aj^s-jq- 7VAVs>i i 71-a>^ 

341--I- 01^.^-0.5. g^tife. 71^1^-i- ^al*Rr f^is tb4. ^els-s., ^ « 0 »a£r *tt *S\gai sBf -Hf- 
*<81* ^.S.* ol^o.^.«-El 71^1^- fl^Al^lsS. Sllol^. ^ #-§-3 <?!*-§: a)^4*13 ^ ^ 
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cflS£ 

£ 4 

£2^E o]^- ^ai ;$*Mai ^3)sl^ xy^ofl ai?V o]^ ^si ej ^Hf ^tfry] 

£ 4*r £ £*1€ >n 1, ^12, ... 5E*=r *flX l^ofl Sit!- hV^« <9 ^H^l ^^l^. 

£ 5^ £ 3°fl £*1€ ^142 ^<>(| cfl$V 21 tb $ -M^Hl* ^^«l-7l #S.-?-^Solcf. 

£ 6£- £ 4°fl o)^? ^-71 ^Ji -g-^°)l 21^- <a 4JAloflSl -i-^Eoltt. 

£ 7£- £ 2°fl £*1€ ^132 #7lH cfl*V 21^}- $1 ^^^W #S-?-*>» o] i}. 

£ 8£- £ lo>l £*1€ 71*1^-21 £ tJ^ofl <a 4Al«flfi| 

E9^£5i £*1^ *fll00 cfltb €■ 2RV ^V^tl- $J -3*1 °fl* -M^M *VH°T4. 

£ 10£- £ 6°\) £*M HflolAl^ g-^2] ^-^ofl <^ <g AjA^S) ^.g^olc}-. 
£ £ 3°fl £aM ^]50 lElvflofl tfl^- ^r^ofl Sit!: 9. -S*l°fl-1- ^^§>7| 

£ 124- 2. £Al£ ^50A ^3)*Hr £ 4°fl M€ afl^JM $l t^ofl Sit!: $J ^H]21 

£ 13£- £ 7cfl £*1€ *)1312 cfl^- t^ol] 21 «V^^V <y -MaHI^. ^«gs>7l ifltb #3.+*|-S°lck 

£ 14^ £ 14<H1 £Al^ AjAl^S- ^*Hr £ 8°1] £*1€ ^^S] ^- ^-^<H1 SUt »HM# «i ^^^121 

£ 15t- £ 3°11 £A^ ^1150 ^^1<Hl tfl* ^ *^o» Si?}- t}# >t^S>7l ^tl i£^m<>14. 

£ 16-^- £ 15°fl £^1€ -^H)# 'r^sV^ £ 4°fl £^1^ $2. sfl^^-21 ^- ^^ofl s]^- ^aHIs) ^-el£olcf. 
£ 17^ £ 7°fl £/<m ^1312 'Jt^l'HI cfl^ ^- ^o)| S)?!; «f^-att! ^^Hl» ^^«V7l ^ tj-. 
£ 18^- £ 8°fl £*1€ A J^-¥-2l ^ ^-1^11 21*}- HV^tb 4l^Hl2l l-gl£olc1.. 
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*Hr °1* #*! #*1 ^ a o V ^°ll 3J°l=r. 

^Mltfl ^.Al o. PCS Ol-S" **! ^-el Jit} J7#21 C-flolE^ -fr^. 

'SM^l # tfl^ -§•*}• ^#(W- CDMA: Wideband Code Division Multiple Access) 1 v ^*. ^l^ ^^l 
^IH CDMA - 2000 (^Hr ^4 3^) «o v ^* -"Hi ^ a^Sj-SfJl 5^. 

«JaV3 o.^. ^.Al Al^^^- 71^1^ ^-sfl ol^^-s-ol ^Alsl-fe ^EflS. ^€4. -S-^l *}^°\}*\ 
no}^M. jl^o_£_ #^7} ^«fl^ *1M<3 (fading)^ ^ o]^ sfl^ mA^ofl ^= ^ A>-g-^^ ^.g. 3 
ifl-fl^ fcch ^H^s] <^«f *Aio] l-<a-^5V7fl sj^ 3* IWM W ^-O-S- r^o]ai a] El «g-A]-g- AV-g-«H, 
o]e]t!- cfo] tH a] eq <£^«-^ 5>M-?1 nj-ol a] e) ( space diversity) ^-fr 4^ ^Ml- t>1-g-*>cf. 

?V?!, °J-e)1M-# *r-8-*V^ -M-fr^-g^sl aliSl-ir ^ &7l nfl^ ^* o]^- *ai aJ^^ cf^ th«m* 



^Al?l7l nfl*olc+. slloltg^ ^ ^#§>7l ^«flA^ o^e] cIo^aIe) 7]<£o] A>^rf. ^^t! CDMA «<M£- ^ 
^2] ^]<g ^> (delay spread)* ol-g-Sfl cfol^AlEl ^-tl*Vfe 2l]ol3(Rake) ^71 # *fl^*Kll ^t^. $]o]3- ^*±7] 
¥r cf^ ^^.(multi-path) =r-il*l"& 7]#o]4. 3.^14, o) cfol^AlE| 7|^ ^]<g «.aVo1 3J- 



(Interleaving)^ 0]-%-^ *%°] *H A l (time diversity) fJ-^-cV £.#e1 i= efl^(DoppIer spread) 

^H^oflAi AV-g-^cf. nam-. 6 1 «^^r £#e1 ^^^1^1 ci^-si7l ^31^ ^^1^* ^-a>o] a|-o. 

7^ i^B] ^fl^o] ^6\\x] s\)o}^^. ^*>7l ^|«fl v±o]*]X\z) 7 } ^\ z}o]»\s.]Z)±: 

^ 7fl Ol^-Sl ?>Bim«-i- ^V-g-*l-^ « 0 VA1 O.^.A-1, *V <?Hll~M Sl«ll ^1S7> Sllol^oJI 51«(1 ^-Sfl^ O-, C).=. o>E|) 

M-# °)-§-^ II ^!^« ^SRr ^ olCf. CfolttlAlElfe ^Aj o>Ellul-* ^l-g-^fe ^ °J-^1M. C}o|HlAlE)^ ^A] 

Ol-Eim-* <>l-§-«rfe *-tl ^EflM- ^1-OltHAlElS. 1-1-^^1-. Ol ^21 U]^. s.^oflAi ^Al ^l^ CfOlUlAlEll- 

^^l5V7l ^»7l afl^-ofl, 7l*l^Sl ^A] Cr^lH^El A^ol ^&V}-. 



-a-Eim- 4 0 l«1^lElfe ol^o.5.«-El nf-g. (downlink) ^£1* 71^1 ^°1 ^1^-= (closed loo 

p) 3* t}olBlAlEl ^ °l*^S.-¥-E^ 7l^l^S fll«:Ol oj^ 7fl^(open loop) c1-o1h1a1e1 7 > Sd^. cfo] 
S^lElfe ol^^-oflAi ^fl^^ ^Aj-jq- ^711- ^*Vol ^2121 7}-^^l # #irCf. 7l^^ ^^5] 3_7]S\ ^^5> 
71 $l*f) ^EflM- ^.S. ^-g-Slfe ^••a^ -Mi* JivflOl: ^.Cf. Ol^ ^-^^ Al J:* ^.«fl ^fl-iOl 3 7] ^AJ-^ ^^SV 
^ ^^21 3.71 ^ ^Aj- ^iL S «.E^ 2)^ Si 7>^All- #^Cf. 



?V^.. °jEfl^ Cl-olHlAlEloflAi o>Eflu|- ^7> ^7>*>^ ^lttlAlEl Jl^ ^ Al^ cfl ^-S-«l^ 7fl# ^SlAl^, T^-ol 

Hl^lEl Sl^Sl 71) ^ ^-Efe 717.1^-oflAi A>-g-«Vfe 91^1^-1-21 7B^(£i-, Al J:7V ^^£l^ ^S)7> #7 r ^-°fl 1^51- ^, 
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2}-g- <H^ol( arrary ) oVEflu|- .t}.£ ^a. w]i°J(beamforming) Al^-ole)- *»-cJ-. °1 «fl. c}-o] A] E) £)- 

Vi ifiS}.* # wV^*Va1 *«fl *A1 I^Al^lfe Jg-afl^ zl^cf. 



-8-^ w o v -±] IMT-2000 5.^3}- "EHl"?!, 3GPP (Generation Partnership Project) R(Release)99 «l3i-g: 27fl <?>Eflu|- 
»* Jfl -f-H. tq-ol^A}El « 0 V^j 0.5. ^lM- <H^1°1 (TxAA) afll £H ^ *fl2 S.:s=.» *fl^SKsi Sitj-. ^ 
7H, TxAA *fll in7l oJ-oflA] ^flojtt ^ ^ ?I) A| 3. TxAA *fl2 SHr 

ofl*| afl^ 3j O.S. ^ ^Efli-fl-S] ^ ™^ °]^5E. TxAA *Hl S-= ^ *fl2 £Hh -R-^ «<M IM 

T- 2000.2. ir 91 UMTS (Universal Mobile Telecommunications System) *\^*8-& 3GPP<HlAl ^ 

? V ^ ^1 (specification) °fl 7fl a] s] # c+. 



Jfl ^ cf°la1^E] TxAA *fll 3.5= £H *fl2 2-=^r ^-§- <^3M <?H]i-t» *l-8-*H ^-g- 

tt^lM-* zJ-zH (complex) S^] sfl^sVfe 7>^^)# •a7H>£^- <HeW ^«H^ 9l7}*\$= 

7>^1^ ^i^ ^fl^2r ^7)1^ &o..§.Ai 6111 s.^. w=h * ( W fil-h^ ^B]olcl-.)l. AV-g-SM}. o)t\, S-fr iA]^ 

XAl^JL, ^ XAl5q*l ^ 5J^r i^Hl-* £Al ^Cf . <^7|Al >h ^ CH^O] ^^0]J1wtt # 

^ <HBfl^l ^EflM- 7>^1 «]EM4. 

Qvyq °.S., ol-g- -W-^l Al^Ej-t^ ^ ^^-^ ^-l-a!i(FDD:Frequency Division Duplex)* ^f-§-*Vfe ?i 
* *fl\a2r ^Al ^^21 saJo) cfs.71 nfl-S:^ 7l^^o)lA-l Afl^(h)^- <£7l ^SflAi ^fl^ ^Ji* fl]^Al^o> f> 

cf. °1« ^*fl TxAA ^]1 S.H. ^12 3.= ^ ^li(h)S.^-El ^*V7fl * 7>^^| ( w ) ^JSL* ol-^^f] 7l 
Al^S ^.^s]ol 0^4. TxAA ^ll -E-S.^ 7>^^l(w=[|w , lexpQe , ). | w 2 |expOe 2 )1) (w, ^ ^ ^ 

^er°lcf.) 'SJi ^ SflWb 0 2 - e,^ D J ^ HlEjS. <^7V2}-S>^ fll^Al^cf. it)-2fAi, ^Aj-o^ 

n /27> Sj^l -^7)-^- ^cfl ,t /47> ^nl-. ? fl^ J-^^. ^.o^l ^Sfl d)1 f^?> ^ ulSl- ^ «1H^V 7R*l(up 

date)^ ^^](refine) «o v ^* 7->-g-t!-i4. ¥ HlH#2] S^S^ {b(2k), b(2k- 1)>, (b(2k), b(2k+l) 

)(^7lAi, b T= ofl #*(slot) ^t^S. ?-)l«r£] ^ «1 HI S)nl^.tq-)ol 7>^sV£S. ^ TxAA ^12 EE^ 7>^^1 

^j^£fe u MolJl <y=AV^ 3}cfl it /87> ^4. ?4|«rSl a-lr^-i- ^0)71 ^Sfl Dfl 4H1B * «1H.^ 

7 S A l«>fe ^^(progressive refine) ^V-g-^Cr. =3^1 S-^°fl7-i ^HL*!-^- «fl o] a] i (basis) 2] 

5]fe Al.ii^ ^1 ££H fl-^j^- ftJ q £>fecf. 

TxAA ^ll -2.S. * ^112 S-S-^r ^Efluf ^a)- A):g-#( S pace-time) ^« nfl c+-§-2f 
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^-§r°.3., 7]S]7} S^'d A *11^# ## 51: (correlation) °1 ^7>^-cf. o^l *fl 

¥??V #&&<>) ^7>*>^ *l)va oflB^i^ ^jiL^l ?rdis>^, 3:-§-3}o.3. o]-%-^ «VBflv+ ^7> ^7 r sH 

£ H^r °1**D ^-^H ^ <y«Hq.:*| S^fecf. "it TxAA *fll-2.= * *ll2 £H^ *fl^-§- ^SRr 

¥ < ?VEfl'4»el zj ^o] s,^qo}^ SHI ^5]<H S1.2.H.3.. "^HM ^3 ^H3°l <Ss r 

tt JL-tq <>l-g-fl ^ gjcf. 7flcf7h *f- 27fl *±r+ ^ol AV^-iVfe ^ofl ^-g-Jfl Bfl 



Ol-f-jl*} «>fe 7l#^ ^1 

^ Slfe <?H]>4 <H^|ol« 71^1^ ol^ofl s^-*Kr o]^ ^.ai ^ii- xj^fe q sa^. 
t^s] -7-^ * #-8- 



#7l jq-^ii- oi =71 fl«a, ^Efluf teflon- zjzj s^-sRr 71^1^ ^ * «-1*0 3^ **1 ^lfe. 

#7l 7}x]^<L3.^ Al^^^-Ei •a-Efl^t ^fl^Sl SBr S-A^-g- ^^j^Jl, ^jjg Aj- 7 1 S-Aj o.^.«. El Aj- 7 ] 

^iq-^ *flvj2l Ij-Aj-g. #7] ^iL» &^5L, 33€ ^71 ^-71 ^£L» A)^ S ^71 7]Al 

^ ^71 ?fl«r Ajlf ^AlS>J2, ^Al^ Aj-71 ?m ^l^El ^7l ^ ^*rJ!, ^-8- 

&e| ^ Als-- JlL^-a Aj-71 ^71 ^liLl" Ol^.S>C^ aflolAl^ ufl^g ^ UllolAl^ ^^Sl-Jl, fcftg Bl-'a^S ^ 

¥S. ^12.1-21- 7>^5>S, 7>^ ^"71 oI^cls. Al^*Vfe 71a)^o.s. ^^Slfe ^Jo) HV#a)5l-c|. 



Aj-7) Cf^ ^11- ol s 7] o,^ oj-^q. o^5)lol S z^-zj. 7lAl^- ^ o)^^-g- ^ o]^ ^-Al ^HlAi ^- 

^■^<H1 Ol-S- -P-Al Aj-71 7l^^S.^-El ^3.3.^1 ?>Efl«4^ ^fl^^l ^^*>i. 

« #71 ^^3.-^-51 ^71 0 J-Eflu)-^ ^ #71 ^iL-I- ^^l^al, ^ ^7l ^^L« 

?IS A] JlS. ^«-*>^ #7l 71^1^-O.S. ^*S>^ ^Til ^ Aj-71 ^§1-57, ^Al^ Aj. 7 | AlJlS.-SjLE^ Aj 

71 ^"71 ^iLt ^-^SVJl, ^B'i Ali- a-^^J Aj-71 #71 Ol-g-*}^ UllOlAli Dfl^ « UflolAl^ ^^Sj 

31, ^<a*S *m Al^l-^ 71-AVSVJ1, 7>AV^ ^21-1-^- Aj-71 ^TllS. oi^oi^i-b 

Or^-^st-q. 



°1*K ^- ^Eflq. oleiioii. i^-*>fe. oi^. .ff-Ai ajahii- ZjZjSl ^Aj Zj 4jAHH]Ai 

-g- ^ofl « 0 v^^- ^« ^- fASM cl~g-;4 ^-ol 4^^^. 

£ l^r ¥r ^ofl 21 'LMIM- <Hefl^l» i^Vfe -W-a] ^i^ 711^^1 1-elSS.Ai, 7l*l^-(i0), ^1, ^12, ... 
^ *I]X ol-g-^-i-(20, 22, ... ^ 24)5. ^Aj^cf. 

£ 2^ £ lofl £A]^ Ol^- ^-Al ^"AHlAi ^^Hlfe ^. Xy-^O)) 21^). ol^ ^-Al 14 AjAHll- ^ S>7l fl #5. 

-O^E.gAi, Alii- 7-S>^ ^"741(^130 #7fl) ^ AljL^tLEi ^-71 ^&*}t= ^"711(^32 ^Tfl) 

3. °l^<HAlcl-. 
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£. £4ft ^li - *flx <>1771:(20, 22. ... H 24)7 43. 7"H4 47-§- 7*84^, 477(20. 22. ... SEtt 24) 
^ 7147(10) 447 "S^ft <H5fl°l« 7>*M ofl» »?! ol^(20, 22. ... a^=r 24)* ftlM n}-^o)l flfl^cl-. 4 
i=. 477(20, 22. ... JE^ 24)* 7l47(10).£-.£. : ¥-4 4#ft 42:37e] 7l47(10)°I| ^ft «H «l *»1 ^1 4 

ftiHlftf jggg) sl-^ ( down ii nk ) ^-4(H)-£ ^44-31, *»^2l 44= 74 (H)il5.7El °>E))u)-^ *fl^£l At;& 

^-47 4?1 ^Ji* ^4431, ^14ft 44 4-SL7 43LS. ^«:44 44 7(10) AS 4^431, 44= 4§-4 

(H) -O-sL^El 444 mlolAl^ ^fl^jq- ^a] 4x77 ol-g-s}.^ ^_£l£ ^iil-5.-?-El 7l47(10)°114 4*ft 4 

£L* *H44ft(*)l30 #7fl). 444, -fj-S.* mH^i ^ji^, -&-;§:$- «flolA]i a^s- * 7a4 «1H4^ ti^^r 44 
4ft. 

°14. 7)130 ft 31 ^ 477(20, 22. ... 24)°H tfl4 * ft^ 4 ft ^4 "H** %17ft 5=ft«7 #3:44 ft-§-ft 

4°i -S'Sftft. 

3* S. 2°fl £4ft ^130 ftTlH cfl4 s^ofl 44 4#44 4 -g4°fl* -M^M 4 * #S74S5.4, 
44 *4(H)7 ^447 ft4(*ll40 ftTfl), 7^4 44 #4(H) .513.^4 *l)<i4 #7l 4.S.4 7S.4 »\]o)a}± 
1:4 73:4 «flolAl^ ai* 444fe #7)1(7)142 4-7)1), 44ft #7] 4 SI* 4ft 45:3 ^S^fe 441(71144 44). 
444 «)M4^ 4 £4 ^a] AllfA 4740} ^A5L ^Ji-&7 474^ 44(71146 « 7fl48 44) 4 f'lS 4±L 
17 °1744 4*4 4iL» *1]44^ 441(71)50 4411) S. o)^o]^. 

S. 4^ £ 1<H1 £4ft ^li, ^)12, ... £^ 7)lX 477(20, 22, ... 24)2] 7 ^^ofl 44 4444 <a] ^aHS) ^. 
3 £3.4, <t>Eflq- 4314(60), 4-S-7 ^ ^ ^^-(62). ^ ^^-?-(64), ^s. 3.W?- 

(80). aflolAlA, *flv| Ag^ ^-(82). 4^ ?>^M" HH^I ^#^(70) ^ «fl^Y(72)S tM}€4. <^7H, q- ^-^ 
°fl S* ^.^.^.* ^71)21 S.A] sI-jl, g* <?!^^* vV 7fl# iAl^cf. 

£ 40H o]^ ^ ^ ^.^«. (62 )^ 7l ^^. (10) ^ o>e)]u|. oHH(60)* *«« 

^« Ali^a-El 91^)14^ ^fl^o] Sl .tg: ^(H)[^7lAi jH * «8^°H}.](°1S1-. S* ^l^lS SA]^ d| 

» a^l^ji, ^ &*}S\x] S* ^J* i*e|» SAlfcch)-* ^^«V^, ^€ ^11^21 ^(H)# 

^ #71 ^iL ^-¥-(64) ^ aflolAl^ ^a^«. (82 )s. ztzj- #^^(^40 ^Tfl). ^71^1, Afl^al s.a^( H) o1 
ft. 71 ^] ^ (10) IS^- El ol-S c >l-i-^-(20, 22, ... S^r 24)AS ^Slxr 37l» 21^*^. ^^31 

*1-^ ^(H)21 ^.(column)* 71^1^(10)21 ^x+ofl 21^}- ^B^S 74331, ^(row)* <>1^7(20, 22, ... £ 
"vr 24)21 ^a) o>Eflx4o)l 21^- 74 <^7lAi, 9i 31 u}ft 7l^l^(io)ofl «HBfl<>H #SHr 

oVEim* ^o|*>n, 7a] ^-Eflu)-^ 01^-7(20, 22, ... 24)°)1 i^-ft <H^1^H1 °J:Efli41- SH^-cK 

^140 ^l^ofl, ol^ ^j-71 ^Jji ^^-¥-(64)^ «1 ■§■€»■ s-a^ *3Jp.(62)o),q ^(space)^}^ #^ft ^1)^21 
^-4(H) AS-¥-El «1| o] Al a, (basis) ^Ei (vector) ttH°|^l^ tk^4r 44*1-31, uflolAl^ «|El#^£>ll 4 -fi-jL^ 

7(ol*K *Jl M)M4i 7ft ftft.)(N B )(^7l4, -B-a aflolAii ^ 71^17(10)21 «h^I«>1 ?itflft°fl 
ft tMft«2l 7117 °l*V^lft.)# Bflol4^ a#5.7E^ 7ll4:*Vai, 7114-ft 7s. *l| °1 4 — 7(N B ) ^#2] 7JLft njoiAi 
^ ^E-n-( v , -v^ B )3J- *3l* uflol4^ SJtldi - I NB )7 7Jl* u]H4i 4^.1- ^, 4-71 ^iis.4 #^ 
ftft(7ll42 ^1). <^7l4,H2l <g£l 4^-s.o. o> E flu|-o|l £1^. ^ofl cflgfl 7«fl4ji, ^sl 47^* 74 °J-Ellft^ 
21* ^-?_>ofl cflsB 7*flftft. 

ol«K i 3<H1 £4^ ^142 #7$ * £ 4<>fl £4^ ol^-^ ^-71 4M. ^4^(64)21 ^ofl 21*}- ^Hl«* ^-¥-ft 
#SSr^ ft*ft ft°l 4 ^ ftft. 

5^r £ 3°11 H4ft 7fl42 cfl* * ^<fl 2]^ ftft4ft $1 44<^1(42A)# 4^*V7l 21^- #S.7^>SS-4, 

afloiAi^ aielKv, ~v antT )M7l4. antT^r 47 ^M-s] 71- ftft\Hft.]ft b)1°14^ St#(l , - l a ntT )* 444 

* ^7ll(7fll00 #711) ^ BflolAli ^-i.( I j _ IantT Ol^Ol tL^. 7Jt UflOlAli ^(Jsjg)^^ ^0]^^ 

«lEl»(v, -v^B )ft 75Ltb mi44^ a«(I, - I NB )* 747 #7il(7iiio2 ^ 711104 ft7ll#)S ^1 7^1 4 ft. 

£ 6* £ 4°1] £4ft ^j-71 4a. 44-¥-(64)2l ^. ^^<H1 214 <y. 44<^l(64A)2l l-eiss.4, Hfl4Aii 74 

■¥•(120). 4^-¥-(l22) ^ 7Jl U11014A, ^ 7ll4-¥-(124)5. 74ftft. 
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5L 64| aflolA)^ -g-^Y (120)^=r ^fl^ ^-¥-(62)iiL-?-El «g^«- ^HgS] *r« ^ (H) <L£-*?-*\ «fl 

ojAji ^-sfl HfloHi ^EH-( Vl ~v antT )*r «fi<>H^ 3M-(I, - I antT )* ^S^SVi, WflolAli d)E] 

*(vi ~v antT Hfl^Aii st-i-d, - i antT )* (122) 3. t^sm W!. fl-flS &l-(i , - w )* 

-B-SL uflolAli <^ 5fl4H?-(124)S.£. #^tbcf(^l]100 <a-^l). <^7lAi, uflolAl^ ^^6.5. Ai, jr.* -g.A} (EVD:Eigen v 
alue decomposition) , ^ a )tk -g-^ (SVD: Singular Value Decomposition) 1 ^ 3Ett ^21 21 alM-^^S^- ^HaI^ 
(orthogonal - normal basis)* ^Hr*rfe ^ Sl-*-^, hJI^aI^ £-^>*H cfl«flA^ •• Matrix Computation" °1 

Erfe ^l^-O-S. 'G. Golub'21- 'C. Van. Loan'°fl S^Sfl i# tH (London) °l) 3*1?_V tfl^KJohns Hopk 

ins University) #JgM>Hl 2lsfl 1996\4;E°1| #?r# a)ofl 7flAls]ol oicf. o>$), aflolA]i -g^ig j7-f}- ^lijoi 

^1100 ^^1^<H1, -B-S. BllolAl^ ^ ^^:-¥-(124)tt <37!l&(V th , )* ^SRr Hil^l^ jl-frtf^-Sl 7 fl^# 7 r -£-^«ral. 

?r£*8€ -B-3l m<>lAi>i^(N B )a-H ^-¥-(122)5. #3*Vct(*Hio2 #31). °1» 3*fl. -B-s. niM-Mi 4= tII 

#-?-(124)^ ^* ^ Stl^. °1 "I. °J31ft(V th , )•£- '0'°fl tk^-S. ^£4. 

^1102 4!«|-¥-(122)*t BflolAl^ ^JjL (120)3.^ ^Eit-( v , ~ VantT ) « moWi & 

*(I| -IantT ) t(N b )°J-^^ -B-Jl^ HflolAli ^E^v, ~^ B ) 4 -frS*}" «fl <>1 ^ ^ 

~Inb )* -a^^, -frJL^ BflolAji ^Ei-i-Cv, )2f ^-JL^- HflolAl^ Ijjg )* ^-71 ^ 

Ji S D J?-¥-(80) ^ BflolA]^ *J|v3 a^a^« ( 8 2)s. ## #^^-cf(^li04 #7ll). ^7lAi, ^#5^ u>s}- £ol, ^ a. Sfl^ 
■¥•(72)21 ^HH n^, Aie|«.( 1 22)^ -B-SLtl Bfl^l^li &!r(I , ~Inb )« *fl^^(72)S Sl^. 

^142 ^Til^ofl, ^-71 ^ ii i^-?-(80)4=r #7] ^^-¥-(64)ofl^ -B-iLt!- IJllolAli tflEl*(v 

i ~vnb )^ -B-a^v ufloiA]^ ^s-d, _ i NB )» <g^*Vji, «a^«- -B-atr ^°]*\^ ^Ji* ^, ^-7} 7i*i^-(io) 

SL3. n^]7}7)a\) fl)^ AlJ^ ^gsH, Al^s. o]-Efli4 o1^]ol(60)» f-Sfl 7^1 ^-(10) SL3. ?i 

&-§- 5g£2] 3141 !f|fS °^7l-^-€r>JL <£* r 3r€ t 7fl^ ^2r«l- ^E)#^^ (TDM:Time Division Multiplex 

ing)«-cffe 3-§- SloltrCr. 

°1# ^sfl, #71 3JiL i^(80)^ «>l^ ^-71 ^Ji ^^¥-(64)S.¥-el -a^tr #7l -R-JL?!: aflolAl^ 

^ii^* i*«rJl. ^l-i- ^l^-« ^^-«r^, ^1^«- cf^Sr€ ^^r* flfl« ^IJlS-Al ?>Eflv+ ol^l^l(60)» 

f-«)l 71^1 ^-(10) -2.5. ^^*Vcl-. £*V ^- t^ofl 2l*>^, #71 ^a. S.^(80)¥r cf^2r tfl^l^l £3 = 

^144 -a-Tll^ol], u)lo)Al^ ^^-¥-(82)^ ol-g^?- ^-71 ^^¥-(64)°)lAi -B-Jl^t iflolAli ^E^-i-(v , - 

V NB -n-JL* Hfl°lAl^ ai-CI, ~ I NB ) ^ ol^.5f. ^ ^ «. ( 62 ) ofl A^ O.S. ^^21 *r« ^ 

(H)» "a^*°V ^ n^nM l^r #°1 Hfl°l^l^ ^H^(C)* ^*tjL. aflolAl^ ^fl^(C)* cff' "?VEflu|- c-flolE] 

^#^•(70)5. #^^-cf(X|46 ^?11). 



^146 'cl-^^ofl, t-Holel ^#-?-(70)^r olE)l^l(60)» *Sfl ^4! -tISl-i-sf uflolAli ^ 

^^(82)3.*?-^ BflolAl^ ^fl^(C)* ol^ol cff^ o>e)1i4 cflolE-1 3# #^1 AS. ^cH£ * ^Aj-21 ^SLSL ^ 

It* ^ *«rJl. fA£ ^jJi#* «)l^-¥-(72)5. #^^(^148 #7fl). ^^a-^, «>fil- ^-ol 

«fl^¥-(72)2l tc}-af. cl-* "JHIM- ^#-¥-(70)<HlAi ^#£)fe ^^.S. ^Jife ^ 7fl7> « ^5. SlJl, ^ 7HiL^t 

C-l 5icl-. »1 ifl, cff' "?]-Bl]u|- cflolEl- ^# #<N^, " Detection algorithm and initial laboratory results 

using V - BLAST space - time communication architecture" 2r^- ^1-^-^.S. ' G.D. Golden', 'C.J. Foschini ' , 'R.A. 
Valenzuela' ^ 'P.W. Wolniansky ' °fl el«fl ^#SJj1 IEEE Electronics letters, 7 th January 1999, Vol. 35, No.l 
°fl fe^-°ll 7flAlslol oinl-. 
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^148 #7)1^1, ^iL *H^¥-(72)^r 7l^l^-(iO)<HlAi #a1$ ^iL-i- cf^ ojBfli4 tflolei (70)5.^- E| <a3« ^ 

AH ^liLlr-i- °l-g-*M ^-SL* #3#*rOUTl* *«fl #^^4(^150 #31). 

5E. 2°11 £^1^1 *)l30 #7)1^)1, £ lo)) SA^g 71^1^(10)^- o)i: e>l-g-^(20, 22. ... &¥r 24)2.3.^] 

^SrS. ffl«r ^iS-^-E) #7l ^ -PtJl^ u)lolA)i -fK§:# ^s.^ ^-^ 

Sj-JL, #-8- #5l *flv^ *!J:(DPCH:Dedicate Physical CHannel) ^r, N7flfi] 1-3 *• ^Jl# mHAli ^-f-^ ^ 
I.S. nfl^Al^ji, ufljg^ HflolAl^ ^^af 3*11 ^-S 31^(PICH:PIlot CHannel) [P , (k), P 

2 (k), P 3 (k), ... ^ P antT (k)]# ZL 61*^(20. 22. ... 24)2-3. #^##(3132 #31). nfl, 

-g^ 0 )) slS># *fl^ +!i(DPCH)# €-el«V<^ 4Mi« 9l* «e) ^ *l£(DPCH) cfl^I 

oil -n-SL^- BflolAl^ sJt^s). ^A^jS. nfl^Al^ ^£ Sic}. 

olS>, £ lofl £A]^ 71^1^(10)2)- S. 2o)l JEAl^ ^132 #3H cfl?!- -g- t^o)! |AHff ^ £#-§-^ #2: 
*M 4^-4 ^o] *}*3##. 

5. 7-£r S. 2ofl £Al^ t]]32 #3]o)] cfl$- $L t^ofl -8*1 ofl* -M^*>7l ## #S.-fA>HS.Ai, #7l 4*$J 

*rfe #31(31310 #31), fl£ HflolAli Dfl^sl-^ #31(31312 ^ 31314 #3110, "ll^ 34* «)) 

OlAli g^*}^ #31(3)316 #31) ^ BflolAli ^ft^ 14ti 3)>l ^1^1-4 7KJ*fe #7)l(7fl318 #31) 

S. <>1^-<H*1#. 

E8^E 10)1 51Al£ 7l^l^-(10)2l ^- ^-^ofl <>!# $ ^AHSI l-Sl£SAi, ^Ji ^^^-(322). HflolA]^ ufl3g¥-(3 
28), H))o)Al>i £^¥-(330). 7RHH324), #3l# <H3H(326) ^ «)l°lAli ^¥-(332)3. ^Je1#. °*7]*\, 

A -¥-#Oll O^A^ ^ 7 flSl Aljr^-g. SAl^Jl, g» <?i^.^-a- -M^ ?V 7fl» iAltt-Cf. 

£ 2ofl £A]^ 7)132 #7fll- ^t}7] fl^fl. aflolAli 4^-^(332)^ 9iE||ul- <H ^o] (326)S.-¥-El ^-^(uplink) 
€-8- -i-el ^)H ^(DPCCHtDedicate Physical Control CHannel)-g: fflS- Ali5.-?-E^ ^-7l ^ J£9J -R- 

JL?V BflolAl^ ^El§( Vl )5I|- -B-Jltb allolAli ai-a, - I NB )* ^€«Tul, 4€€ -n-ifV H)lolAli ^Ji-&^o)] 

>H -n-Htb Hflol^l^ S)t»(I, - I NB )* alH^ °fl^-¥-(328)S. #^*>Jl. -R-Jl^- «11 a-1 ^ <S]El»(v, )* *\}°] 

^«^(330)5. #^tbcK^l310 #31). «>1 ^), ^#sl^ «1-Sr ^°1. ^^^(322)S] ^aHHI aH^, «fl 
olAji ^jjL ^-¥-(332)^ +Jt«r «)lol7>l^ St«ai - Inb )* ^-H- A «S^^-(322)S. 5U#. 

^1310 #31^1. ^Ji ^^-¥-(322)^ <y^€ N7flSl ?)# l-s- ^, DPCHS.-?-El ^£.5. ^Ji«-8: ^^«raL. * 

^Ji-i-* HflolAl^ dB^^-(328)S #^^#(^1312 #7fl). ^-^Slfe «f^r ^°1. ^^(322)21 ^. 

Aloflofl aq-eh, ^jiL ^-¥-(322)^ ^ 7flei fl£ ^J4#* *8*m ^5L 9lJL, ^ 7flJi# &°1 
^£ ojcl. dfl^c-)], ^a. ^^-¥-(322)^ -R-Jl uflolAl^ ^(N B )##^ fAE ^liiLlr* ^$t#. 

^312 #7)l^ofl_ m]o]Al^ d)1^-¥-(328)^ '$^^(322)3-^ ^iH-o)l BflolAl^ ^-€¥-(3 

32) ^^El oj^tt -^-s:* HflolAl^ Slrd, - Inb )3 ^Ifeti ^CflS q-^ *^^J1. 

D fl^€ ^21-SAi u)]olAl>; ^$¥-(330)S #^##(7)1314 #7fl). c^ll: -f-cH, ^^^¥-(322)71- 7flSl *Hi « 7)) 
2 ^iL*(s mod ^ )* N B =29J ufl^Al^ pfl^^ ^2f*(s map ^ p^p )^ ## 

24 ^o] ^Sfl^ ^ 

-r«H 2 



^7)Ai, i, jq. i 2 i- HflolAl^ ^a. 4€¥-(332)o)lAl -pra^- HflolAl^ StSS-Ai, I 1 > I 2 °1 #. 
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2. 7<H1-*1, 31312 #3l*ir tmqSLS. ^ o^cf. pVqJ, ^1312 #7)l7> SH^S, 3]310 #7fl^°B, ufl^Al 

^ ^-^(328)^ 3-8- #e] *fl^ ^.2.(DPCH)» aflolAli ^ji ^-^-^(332)5.^61 <y^t!r -B-Jl^- gJt-f-fl 
1 ~ Inb )^ ^e^ofl £^cfls ZfzJ- *^>S}J1, ml^Al^ nfl^g^ uflon^ ^^(330)5. 

#3 ^(31314 #31). 

o] nfl, £. 8°B 71^1^(10)^- DPCCH HS.2\- #51 cflolEf ^fl^(DPDCH:Declicate Physical Data CHann 

el) "B^SKO.. DPCCH ^ljr ^ DPDCH *!Ji# DPCH ^1^.^ S>3»°fl e^S}-^ DPCH ^- ! r- 

^1314 #31^°H, H)H*1^ #«-?-(330)¥ ^H^i tHl^-¥-(328)S-?-El uflo]Ali ufljg^ ^A%^t bIHa^ 

^^(332)51-^ 0 d3€ -R-SLt!- "IH^i ^Ei#(v, ~v^ B ^^ji, ^a).^ ^^-g- ^ s 7 K>S} 

°1, 7>^-€ 14(x)» 7RPf (324)3. #3 ^(^316 #31). °ll# HflolAli ufl^ ^s^l #4?^ 2 

Si- *>°1 i«« ^-f. aflolAl^ ^^(328)^- c^-g- 331. ^ 7 R>3 ^2f(x)» ^ *m. 

4 s «H 3 



& 0.5*1 I, 4 k # i^sl-^v, si *H1 *fl#5Hf ij ^ s] *hfl *fl#*Kr i 2 ofl «l«fl zl Sirol 37^14 ^-cf. 

*fl316 #31*°fl, 7>^(324)^ aflolA]^ >£«:-^ (330)5.^ 7RV^ ^(x)^ 3)^**= *fl<d -tt:£#[P , (k), 

P 2 (k), P 3 (k), ... ^ P ant (k)]# 7KV« ^41r# ?>EflM- <^Hflol(326)S. #3#Wl318 #31). 

*B\i ^l^[P,(k)](l^i<antT)TT 3l°d*H ^ *1 3: (CPICH: Common Pilot CHannel) US., 4 
H*S ^^(DCPICH:Dedicate CPICH)^1JL 2*> ^ 4^*S 3m (SCPICH:Secondary CPICH) *J5:7} * 
<r 5i4. <^1# #»1, 3}-^*^ *m ^li[P,(k)]7l- CPICH 91 P,(k)^r CPICH,<H1 sAtt^. *fl318 ^Xfl* ^r^s> 
7l Slsfl, 7>^}- -¥-(324)tt antT7fl3l 7>-t>7ll-(360, 362, 364, ... 366)* v}&lt *c 9X^. ASA (360, 362, 364, ... 
3L¥r 366)^t (330)5.-^ El 3 $ HfloW^ ^4(x)» tfl^fe 4"a*S ^B^ ^.5:[P , (k), 

P 2 (k), P 3 (k). ... JE^ P ant (k)]Sl- 7HV*>ol > 7 >a>^ o]. El ]q. o^iH]ol (326) SI «B^e>fe t>^l»4(380, 38 

2, 384, ... Z¥r 386)S. #^^^1-. ^H, "Jt^lM" <H^1 c >1(326)4=t 7>a> (324) °fl ^ 7>^ °l-§-^-(20, 22, ... 

24)S. *13^Hr tb^. °1» fl«fl. °J-n^ <H^1^1 (326)^ antT^flSl ^444(380. 382, 384, ... H 386) 

3- ^€4. 9tEflM-(380. 382. 384. ... 386)^ 7V^(324) Si «fl^*>^ 7RV7I (360. 362. 364, ... £^ 36 
6)<Hl^i Sfl^SRr ol-g-^-(20, 22, ... 24)AS ^^^4. 

o}*}. SL 5°B ^100 <a-741 «J £ 6°fl £^1^ HflolAl^ ^-^-(120) Si ^- gigAfl Sl^ ^AHlff ^^-^ £? l.s. 

* #2:S>^ cf-S-4 ^^1 ^^tl-Cl-. 

£ 9*r aflolAli aflElf( V| ~v antT )-4 uflolAl^ ^#(1, - l antT )-§- ^-Z}^ 5. 5 o)l £Al^ *fli 0 0 tfl«- ^- «J- 

^ofl oj^j. u>^-3]^- $j ^ahi(iooa)» ^^s>7i si?v fs-f^ES^l, ^ Sflima ^B^ ^9 ^5^s>fe ^l 

(^11450 #31). *l-7l ^ uflsel^s.^. <a-7fl(*fl452 #7fl), a>71 ^ ^e^^s ^(^|45 

4 #31) ^ i-a- ^•S^l Sl«fl Bflololi ^Elt-Ji}- b)|olA|i Stl-^ ^*Vfe #31(^1456 #31)5. ol^-ol^lcl-. 

£ 10^- £ 6<>fl HflolAl^ §-^-?-(l20)Sl ^. t^oB Sltb $3 ^AHl(i20A)Sl l-eJ^S-Ai, *fl\| bJ|e^ ^^-( 

410), ^1-71 DflH^^ ^l-t}-7l#(412, 414, 416, ... ^ 418), ¥^711- (422. 424, 426, ... H 428), 71-^1-71(43 
0) ^ Jl-B-St ^¥(432)5. ^^cf. o^H, zl- ^-Tj-ofl ^ 4^r7flS] >-lJl«-^ 5.Al«>^i ( ^ 



- 9 - 



^-7flS-*l S-2Q03- 0017946 



5L 10°f| ^ 44*(410)*r ^IM-l *H^S] *V*j= -iRKH)* ^ < L^flM-#2l *„ 

^. aiEll-Ch, ,h 2> h 3 . ... ^h^R )H7lAi, antR^r ^ ^lM-Sl 7fl^ ^, <?Ve)]t4 ^ 5)1 ( 6 0) "^msl 7fl 
^« M-Ej-"^.)* ^^^(^1450 ^1). ^1450 <a-7fl^°11, antR7fl2l z}7] oflH^ 31^71 #(4 12, 414, 416, ... 
^ 418)£- *m ^] ^¥-(410)'°flAl ^« ^H ^SOi ,,h 2 .h 3 . ... ^h antR ) 7-1-71 ^ pflH^i(Rl) 

» cl~§- 42)- zj-o] ^Sfl antR7flSl ¥3 7l#(422, 424. 426, ... ^ 428)51 #^ ^(^1452 #71)). 

R,-fc,. h H ; 



^1452 <2 Tll^M], ip^ 7 ]l-(422, 424, 426, ... ^ 428) z^-fr sfl^SRr 7>7l nflS^^ 711^+71 (412, 414, 416, ... 

418)3.^1] <tm*± *M ^ ^Es^-i- ±^ =ttH9 ¥3?i 3 7K+7l(430)-£. #^^(^454 <&7fl). *fl4 
54 ^1^<H1, 7R>7l(430)^ ¥^71-1- (422, 424, 426, ... ^ 428) ^41-8: 7>^>«>J1, 71-a]-^ Jl 
-frSJt £-*l¥-(432)5L #^*>^, £-*|-¥-(432)¥ 7>A>7l(430)<Hl7.i 7}#& ^S.^ 31* 

^tt S-B- ^ElS* *IM 1EH(V, ~V antT )51 ^^*>J1, ^H^i ~ lantT ) 1 ^ t> 

4(^1456 #711). 

ols>, £ 3°11 *fl50 #7fl * ^150 ^^Hr ^iL *)H-¥-(72), £ 7°)1 E^l€ ^1312 ^1 ^ ^1312 #7fl 

» ^*8*>¥ ^il ^¥-(322)2) ^ 1W1 £ltt «V^^!t> ^H-§- zj.zj.6fl cfl^fl 51<S-I-gr ^-§-*r # 

ol AH^cf. 

£ ll£r S. 3<H) ^150 i^TlM flit!- ^ ^-^oJl 21 1!" «3 ^^H1(50A)« ^S r 7l flftfa^lS*). ¥ 7fl2l 

lr-8-.E ^Jil-i: *r2:Srfe ^-711(^1482 <2-7ll), Hr2i%. 4.^% <3 ?MJ- (de - interleaving) *Rr ^1(^484 #7)1), *g <g 
dlolE}* 3]^ cflolEl-S. £€-*Hr ^-711(^1486 ^Tfl) ^ 31 ^01^ .o.^ ^^*> fe ^711(^488 ^7fl)S 

ol^^cf. 

£ 12¥ £ ll°fl HAl^ ^fl50A ^-Tfll- ^*g* r fe £ 4°11 ^ a. sfl^-¥-(72)2l ^ofl 21*}- $} ^aH1( 72 A) 

21 ^3 .£3.*!, ^-^-¥-(720). ^Hll ^ IKHH722), ^11 1 ^/^l ^ (P/S:Parallel to Serial) (724) ^ ^ll 4^ 

^j-S-?- (726)51 ^^€^1-. 



^7-1, ^148 <a-741^ofl, ^-2: -¥(720)^ ^ °>Bfli4 dlolEl- ^#^-(70)S.-¥-El ^ ^t!: ¥ 7fl2l ^fll ^ ^12 tJISL 
#(s ^ p)^- 4 2: s)- ji, 4^ ^ Tl-y-?- (722)3 #^^(^482 ^7^1). ^1482 ^r^W<Hl, ^1 ^ ?> 

^-4(722)^ ^S-¥-(720)°)l7.1 ^2}-»-§: ^ ^ ^41:* ^1 P/S ^«-¥-(724)sL #^t}-cf 

(^1484 ^Tfl). ^1484 'arTfl^oil, ^1 P/S >g«-?-(724)^ ^1 ^ ?i^-¥-( 7 22)5L-?-El ^ zV^^ ^21-** 2) § 

3HE1-SL ^€-*V^l, ^^2]^ cflolEl-# ^11 *H£ 4^¥-(726)5L #^^(^486 ^1). ^1486 ^^l^'fl, ^1 1 
^•^■¥-(726)^ ^11 1 P/S (724) 5L-¥- fH <a^tb ^11 cflolEl-21 ^ ^^1- 0UT2» -S- 

Sfl °11« i^TlHSAl) icl-^s #^ttcf(^488 ^^1). 



*fl50 <a-74]7} £ 11<H] J£A]^ «V2}. z>o] ^^SlJi «)l^|«.(72)7l- £ 12°il *W ^°1 ^"^ 

S)«- ^11312 ^Tfl ^ ^^¥-(322)¥ tl-8-Sr ^ol ^-^^ ^ &cf. 

£ 13^- £ 7°11 5.^1^ Xfl312 ^TlHl tflt!- * t^oll 2l?V HV^^ «J ^a1«|(312A)« -M^«>7l 21tb #51-2-^51 
^1, ^« Jf- 7fl2] ^ll * ^12 ^£ ^iil:* ^(interleaving)^ ^2:*l-¥ ^^1(^1800 ~ ^1804 ^^-1-)5L 
ol^^cl-. 

£ 14tt £ 14o)l lEAlJg ^AHl(3i2A)» ^SHr 5. 8°)1 ^a. ^-¥-(322)2] ^ ^ofl S1?V ^. 

^Al<m(322A)2l l-^i^A^, ^fl^ ^.j:«.(340), ^-a-a.(342) * ^3h-¥- (344)51 t^^cK 
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7)1310 #31^)1, Hi *M ^5.-^(340)^ #* #e1 *fll AlJr( DPC H)» -¥5l2}-SH Hi ^ H2 ^-feL-I-* 
<%tt3L, ^ A <3€ Till ^ 7)12 ^lf(s ^ p)* Hi *H^r-(342)-§. #^^(^800 #7)1). t)]800 ^H^. H 

1 *HHr-(342)^r Hi *m ^-S.^-{340)S.^ V^^^Hl^ H2 ^iL-f* O^-tiMl. ^, Hi ^ H2 ttU-SE. 

^iLl"* ^-g^M A «fl# «lS2l ufl<a ^A-H- ^sfl^l nfl^ofl trhet ^SMl Bfl<S5l-JL t *3 ^12 ^_P,E ^ 

S-tSc #2^(344)5. #3tW(*fl802 #7)1). H802 #7)1^011, #^-¥(344)^ Hi ^-^(342)<H]^ ?Hi€ *fll ^ 
7)12 fli ^HS-i- <SSSK3I, Till ^ H2 irU-E ^iLl* #3#*r OUT3 ^ OUT4* -f-«fl uflo)^ nfl^ 

-?-(328)S #^SfJl, ^1314 #7)13. ^1^^(^1804 #31). 



£ 15^ E. 3<Hl ^150 ^i^lofl cfl^- ^. 1^0)1 21 ^^1 «^](50B)» ^.^}7] H^-^e^^ ^_a_ £ 

^iLtt ^1 cflol^S #«-*Hr ^7j](^l850 ^ ^1852 #7)]*) ^ ^11 dHE]--i- ^S>Jl .SL^f* 33 

*rfe ^^1(^1854 ^1856 #7)]-&).sL ol-^cH^lcf. 

£ 16* S. 15°1) EA^ ^aH](50B)« ^*8«Rr S. 4°fl ^-^(72)21 l^ofl cf-E- -g*Hl(72 

B)2] p,*}, p 2 ^>, ... ^ p NB *> 4S7ll-(860, 862, ... ^ 864), t)U T)HJf(866), ^]2 ^/^ll #«~¥- 

(868), ^12 ^ ?_KHr-(870) ^ 7)12 *fllt *3L-¥(872).sL ^^cf. ^7}*\, zj- <?Wi* *^7fl2l +!if 

* JEAlSJ-ji, Aljr ?V 7(1-1- SAl^tf. 

#*i, Tfl48 #?l|*o||. P, *V. P 2 *>, ... ^ P NB *> *S7ll-(860, 862, ... ^ 864) * <a 1 #*V IN* -f-Sfl 4f #e)|# 
c-nolEf ^#-?-(70)S.-¥-Ej <gs|fc 3iL«-* t|]i T)H-*j5-(866)<>11*l 13^1 a^ ^»(P , P 2 *h ... ^ 

P NB aV)5. 4^^(^1850 ^Tfl). fl» P 1 *h P 2 a>, ... ^ P NB *} *^7ll-(860, 862, ... ^ 864) ^ 

^el^ ^ 42 (Quadrature Amplitude) 4=1 =S ?1 ° 0 > (PSK:Phase Shift Keying) ^SiQ ^ *1l85 

0 tir^l^oil, ^2 P/S ^^(868)t=t P , P 2 ... ^ P nb ^> ^"2:71 (860, 862, ... ^ 864)oflAi ^3flr 

* all cllolEl-21 ^Efl^. ^1 ^H-¥-(866)2l ^Hsl-ofl ^^-Sl-Ji, ^11 3HEJ--I- >H 2 ^ ^-^-(870)5. #^tLV 
cK*fl852 ^7)1). 

«^7H, ^11 ^l«H^-(866)^ °1^5- ^7i ^a. 1^-¥-(64)s-¥-ei *s*v HflolAi^ , ~ Inb )* <y^*>^., 

BflolAl^ SKI,)^ cf^ HflolAl^ StStbS] «1** 7ll#S r r»l, 7^1^ »l*l-S.-¥-El *>^«" ^, P , S>. P 2 *>, ... « P N 
B Ar* 1^*>j1. l^q-ofl 4^ P,^, P 2 *h ... ^ p NB ^> ^7ll-(860. 862, ... ^ 864)21- *\)2 P/S !«:-?-( 

868)* ^11<H«-^. Hi ^H-?-(866)^ cl-* 5^1 ^Tjl^Ei P , . P 2 , ... * P 3 «- 1^^. 

-t-^^1 5 

2 P ' P -ocii, 2 P ' P -ocil 



^1852 ^-Tll^oll, ^12 ^ ^-?-(870)^ ^2 P/S ^«-^-(868)°flAi 3)1 tH«>m* ^ ^ « 

=r# ^12 *m ^-^-^(872)5. # 1^ (a)1 854 ^7^1). 7fl854 ^l^ofl, ^12 ^Bl ^- J1-^(872)t- 7fl2 <3 ^-¥"(87 
0)«flAi ^ 1^* 3-±S|-*M n ?>-a-€ 1^ ^^ r * ^^«>i, ^.^-7> ^2r» »^^A> 0UT5* # 

«fl efl« §1. ^^(dIieaI) 14215. #^^(^1856 ^rTll). 

^]50 #7)171- S. 15<H1 S.a1^ Hi-fi}, ^©l 4=^5) ji ^a. «fl^¥-(72)7> i 16°)1 £a^ ^-ol ^-^^ ^- ^ 
°11 21 ^ 211312 #711 ^Ji >«^^-(322)*t i}*2r ^1 SflCr. 

-E 17* S. 7<H1 EAl^ ^)3i2 ^ofl cfl^}- ^. ^-^ofl H>^-3]tr 1aH]( 3 i 2 B)# ^^*>7l 2}^ #S.**]-S 
S.Ai, ^-El Al^( D PCH)# -¥-^2l-*l-Jl ?ha-«W cflolEfa ^«-*>^- #7^1(711880 ~ ^884 #7)1-1-) « 

»S« cflolEl-1- «)£Slfe #7^1(7fl886 #7)]) S ol^-ol^lcf. 
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5. 18£- i 8°)1 ^ji ^^-9- (322)5) ^<Hl hMM# AMjofl (322B)Sl f^ESA), ^ 

Ji-?-(900), m ##-¥-(902), 3]/^^(S/P:Serial to Parallel) (904). AZ *fl<H-¥-(906) ^ *(P , , *flP 2 , ... 

« ^1P NB i£ 2 711(908, 910, ... ^ 912)3. ^€4. *|7W, 21- tj-Qcq ^H^flS} 4llfi S.7.1SKH, 

34310 ^Tfl^Ml, *02 ^^(900)^r #-8- #B] *fl^ *1£(DPCH)« ¥-5l3-Sr31. *±*Ma *0 

2 *Hh¥-(902)3 #3«-=r(*l880 ^7fl). ^1880 ttJO^M, *fl2 frit* (902) AZ *m *£*(900) «1<*1 ¥-3lS|-€ 
^^r* ^sl-i, *KJ-€ 3*r* S/P <£€¥-(904)3 #3$h*(*l882 #7)1). ^]882 S/P g«"¥-(904)*r *1 

2 #*]-¥- (902) <*1M ^ij-i- an 2 ^l<H-¥-(906)2l *iHsHl ^13 HHErSl ^.g. ^Ss>ji, t1°l^ 

* P, , P 2> ... % P NB *r ^2i7ll-(908, 910. ... ^ 912)3. #3 ^(*fl884 #7))). A884 P , , P 2 , ... ^ 

P NB *r ^S7)l-(908. 910, ... ^ 912)-£r S/P ^€¥-(904)°fl^ ^1 4°M# ^S«r^l, #2:*! ^2r« #3 

OUT6-S- *«fl cfl 3g«jL (328)3. #3«"4(*fl886 ^-7))). <?!$}, S. 16«4 P 1 , P 2 . ... ^ P nb ^ 

2:711- (860, 862, ... % 864)<>1 3^3^ ^ 3-2t«- £ 18°B p , , p 2 , ... 35 p NB *y ^2:7] 1(908, 

910, ... ^ 912)£- ^E.^^ ^ #2:-S- ^r^tbcr. ^eH". 5. 16°fi p ,, P 2 , ... ^ P NB ^-2:7)1(860, 8 

62, ... ^ 864)^1 fl^- 4=tHB ?1<S tb^. £ 18°11 P , , p 2 , ... p NB x\ <g 2:71 1(908, 910. ... ^ 

912)£- ^ 4)£H ?H #2:» ^^*lcf. 

^71^, s/P ^^-¥-(904)^1- P , . P 2 , ... ^ P NB *r ^2:711(908, 910. ... ^ 912)-g- *lH*Kr *ll2 *1H ¥- (906) *r 
*fll *lH¥-(866)Sr ^<aj?V ^%^r ^tb^. ^, *\}Z *fl<H-¥-(906)^ ^¥-(332)3-¥-Ei -fri 

V> uflolA]^ 5Jtl(l, ~ ^ )S¥-E1 *KMr(Pi , P 2 . ... « P NB *>)* a**roL. ^ S/P ^^(904) 

S4P,, P 2 . ... « P nb *> ^2:7ll-(908, 910, ... ^ 912)*- ^H«b4. 

S. 11 - S. 18°fl 5.7,]^ Z\ Jf.sH Afl¥-^<y ^P-^^r ^-^Hltb ^ ^^-g- " Digital Communication" Qt= 7fls.o.S. 'Jo 
hnG. Proakis'ofl <q*fl 7^S]J1 ^ 7>is (Singapore) °fl 41^1t!- D -^^3-?- ^(McGraw-Hill Book) #*7.H S^cfl 
1995^5.^1 #?V€ 3rd Edition ^S] *(|8 ^<Hl 7flAls)<H 

fl-^ie ^ SI -& ^ o>M^ t-flolE}- ^(throughput)* ^cfl^-A}^ ^ 01^ 5.^1-1- 5>ttI}. 
(57) ^J^SJ «fl 
^T 1 * 1. 

71^1^ ^ ol*^* .fLA] SlolAl, 

^71 7l^l^-0.3-¥-El ^1^3^-E-i «>Bfll4^ ^fl^o, ^ ^^^J7, Aj-7] ^ 0.3^ 

oJ-Eflq-f «V<S^ ^-7] ^}3.» ^^SVJL. ^"71 ^-71 ^3.* ?m ^.±S ^«r*V<H ^7] 71^1 

^•71 n& Ais:* ^sVji, ^aj^ ^71 ?fl«; a]3i3¥-e1 -a-71 ^8-71 3-^*1- jr. ^* «e) ^B\i ^!^» 

^71 <a-7l ol-§-*><^ afloiAi^ dJ|^ * aflloiA]^ ^^si-ji, £#43 ^fl^ ^lil^f 7>^J:*V3.. 7f 

Aj-71 oi^sq- aj-71 71^1^- ZfZ}-^- oj-NM- °1 i*IM# 3 * f^is s>fe ttspq. <H«0«>1# i**V^ ^J- 

*l. 
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^•71 7l^]^-o.s-¥-Ei ^^l^ji, ^-tl^l ^IJis-^e^ aj 7 ] JMi* o.s. #^sVjl. aj 7 i 

JM* #3*Rr °1*^ *|| £ ^aj ^-^ijL. 

Aj 7 l sf*J= *4 HflolAli H)l ol a] i ^^jI. AJ 7 1 mH^i 

21 M-EHfe -B-Jl UflolAl^ ^# Aj 7 l UflolAli ^s-S-^E^ Tll^VJI, -B-JL^V Aj-71 BflolAli tf|El-i- ^ -fr;^ <tf 

71 Hll°Hi AJ 7 J #7l 3J£3.*1 #§j*Rr ol^^- ^-71 =8JiL $ 

^71 ol^ ^-71 =3iL ^^«-s.«-El «a^«r -*7l ^"71 aJ 7 ) Aj^s. S^-SM #Sj.*Hr °1-^ #7l ^Ji 

i D i-¥-l" T^l^fe ?j-§: ^0.5. *Hr ^EflM" O^ol-H. ©1^. -S-A] ^1. 

*\)2 iMl SaH^I, ^71 71*1^8: 

-S-71 ^Alsj-Jl, ^Aj^ Aj 7 } fl] ^ AjJ^-^Ei Aj 7 | #7l ^jiL# 4€€ <#7) #7) ^J£S #3*} 

*T HflolAli^a.^.^"-; 

^"71 #Bl ^fl^ Al^sq- Aj-71 ^-71 ^Ji^ 4f JL« ^"71 afloiAi^ gtl-* "WV<H -8-7] HflolAli nflfl^jt, 

AJ-71 HflolAl^ Dfl^«^«El <g3£ Aj 7 ] Dfl ^^ ^3. Aj. 7 ] 0.3^ Aj-71 tf|M *1 i ^t>SM Aj 

71 BflolAl^ ««*Ul. fcfl^ ^alf* #3*Rr UflolAl^ ^ 

^71 HflolAl^ ^^ollAi ^4** ^71 ^<a*H 7VAj.Sj.jl, 7 >A>^ #3*Kr 7>Aj>jL 

« ^Hl^Jl, 

AJ-71 AJ71 71-Aj^ AJ 7 1 71^1^-21 Aj 7 ] o>E|u). o^olf f.«fl Aj 7 J ol^CLJL ^^S)fe 3* 

SR? #«|v+ ^eflo)t ifsfe 01^ *ai ^1. 
^13 *J-«H1 SU<H^i, ^71 ol^ ^J-71 

AJ7] S}^ S.AJ 0.5.H. El Hi! O) A] + gr^V^r -f-Sfl AJ71 UflolA]i >fi|El -f^ Aj 7 ) ^0^1^ ^S-^- A^AjS>^ M\\o)a)+ 

°d?flS:-i- ^2f*>fe AJ7] BflolAli SH-21 ^# ?>^^*>H. 7}£*8£ AJ71 -ffjL WflOlAl^ #^ -frjL 

HflolA]^ ^ ^AjtL. 

AJ71 BflOlAl^ ^YsL^&l 9J^^ Aj7) UflolAl^ ajEl-f- * Aj 7 l ^HA^ ^Ir^^Ai Aj 7 l ^-Jr ^0^1^ ^ 

-B-JLtb Aj7l BflolAl^ ^Ej-s- -f}-jL?V AJ7I BflolAl^ &s-g. Aj^jsH AHej^s ^-ti]sVfe Sj-fr ^-^8 ©-S. S> 

^ "JHfltj Hsfl^l* i«-*>fe oi^ *ai ^i. 

^14 ^-OH Sa«H^. ^71 HflolAl^ 

Aj7l sv*j= sAj-g. ^71 oi^oi) £ ^ Aj7i o>b||i4 cH2fl°lsi ^mlM-l-ofl sfl^*>fe -sIeI-i-sl ^el*>j>, ^-el^ 

AJ71 ^1 ^Eil-l- #^s>fe a§a^ « . 



- 13 - 



^H-S.*} -S-2003- 0017946 



#7l ^ ^ ^« .s..*^ oj^^ # 7 ] j|£ «1|e1# ^71 #:& nflBS^* 7jl>i>^. 4#« #7l *>7l ## 

-m^itt #3*Hr *>7] ## n|)H^^ 7fl#7l»; 

-8-71 7\7\ ## iS?|it =£3 ^S D if ¥3*}^, ¥3€ t^^fe ¥^7l-&; 

#7l ir^^ 7KVSVJ1, 7 >#^ #^5>fe 7>#7l ; % 

#7l 7V^7loflAi 7 >#^ ^2fsL-¥-El #7l MIMA^ -f-«fl #7l H)|°Wi ^Ei*^ #7] HlH^li J$J$ 

*>fe ^«l*Hr **.2-S. si-fe- <iH|i4 <H3H# °1* #4! #*1. 

44 #4 sa«H^. ^71 #71 #7i * #7i s.^^ <3#sm -s^si-jl, #7] 

4°Hi # 7 l ojEim <H^]fl« *«« ^# ^l-iM^I cf^ "iHIM- cflom ^# #<*] ans. -i- 

°l#2l fl£ ^M-fr-fr 3**K3l. #71 ^iLl:S-?-E-l #7l 71*1^1^ ^Ji* Sfi^^, 

#7l 71^1^ #71 tf* #el *fl^ -Hit *Bj*H #71 a)ol£ ^ o]#Sl ^Ji** ^^*>^, #71 ^.0.51 3 

a.** #71 #71 ol-g-s}^ #71 BflolAl^ nfljg *j #71 4°H^ <3«-sRr «H Sfl°l 

♦ i#*m °1-^ #*1. 
7. 

46 #4 sa«H^. #71 

#71 #71 Tgjisq- #7l -IRHH)*- #71 afloiAl^ *fli=|-§. ^A^ #7l MflolA]^ 

4\I(C)* #3*Hr nflolAl^ *flV| ^« . 

C=H[\Zliv, \^Vj- • • /Wv NB ] 



#71 -R-Jl BflOlAl^ ^S- M-Ef^C}-.) 

#71 BflolAl^ jflV^ #71 ^A] AlJ^S.^^ Aj- 7l cf^ oVBilu). cflolEl- g£ #^AS. #71 ^iL51 ^iL#* 3#*Rr 
^°J-4<4 4°m3#-¥-; * 

#71 Cf^ oVEflu). cflolEl- ^#-¥-5.^ <a^« #71 ^£ ^Jil-S.-¥-El #71 7l*l^olH «fl^S>S, «fl 

#^*V^ sfl^^-# 3 ^alsVfe a^io S §>fe <Heq<>l« «>1* *# #^1. 

8. 

47 #4 SZ^Ai, #71 71^1^ 

#71 ^.-8- #el sim ^el«M #71 fl£ ^iLlr-S- -fl-S^ji. #71 #7l m)°l^li 4 

s§-¥-S #3*Hr ^Ji -fl-S-V-* c-1 ^-«l*l-ji. 

#71 BflolA)^ DflJg #71 #J3-51 -B-JL^ #71 HflolAl^ #7l °1 -*~1 — 4^*Vfe ^1* ^^^-S. *> 

^ tir^M- <He|«l* i#*Vfe «>1* #^ #*1. 
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#7) ^-2:^5LJfEl °J^tV #7l ^ tMWll. ^ ^^1-* #3*Rr 7fll ^ ?HHf ; 

#7l *fll ^«-5.«E^ <a^*V^7l ^ gdHrfr 3]1 tflolEj-jg. #3*Hr 1 fc*H?-; ^ 

#71 ^li .g^jLSLJfEi <a^«- #71 ciioi^ ^§^^ #^§>^ *i jqia ^«]«Hr 3 

SRr tHlM- <^]<>1» i^-fe ol^. Jg-A) #*1. 

10. 

*l8 *<W1 fl^W. #7l ^^L «fl^^ 

#7l t& o>Eflq- EflolE} ^#^S-^Ei <y §^ ^-71 ^iLl-fr ^3. ^>7l -R-jL BlHA^ ^ n>3-0} ^-S- 

5- 4*^3 ^» #3*Rf P, *>, P 2 *h ... ^ P NB ^"2:711;; 

#7l P, *h ^71 P 2 *K ... ^ ^"71 P NB *\ *k^7]^*\ ^2±& l^-l-* 3]^ Cflol^ ^EflS ^©Sl-JL, ^7] 

all #3*Rr *)12 

#7] ol^-^- #71 ^Ji ^-^sL^-Ei <y ^ & -fraS!- ^71 HflolAl^ Sit-i-^ «] -§:!-§: TII^VJI, 7^1^ Hl*-l-5.^-El 
#7l AjS ^#(P, , P 2> ... ^ P NB )* €3$ ^S.^ ^7] P,^, P 2 *K ^ ^71 P NB 

*> 4^7)1-4 ^12 •a^^-l- ^SHr ^H^-; 

*«2 «i^s^-Ei >S-7l a)« dlolEl-» « ^S>J1, <3 ##3 #3«Rr *fl2 <3 ^ 

#7l Xfl2 ^ ^K^-SL^ °J^«- ^71 ^ ?_V^ 141 ^7] ^ SLW* ^^*>S, SLff-7V 

^T 1 ^ 11. 

#71 #e] *Hl? -?-^s>Jl, JfiS)-^ Afli 

#71 2fl 1 ^-^S^E^ •a^ft Aj-7] YJ:3?-€ ?t#*>al, 3"#€ #^SRr 2fll ?>#•?-; ^ 

#71 *lll ^>#-¥-S.^-El <y^tt #7l ^V#€ ^^B-l-Jl, ^5l-« #7l fl£ ^S.«SAi ^7l UflolAl^ nfl 

^^51 ^aisv^ ^^o_3. sRr 0 jEfl M- <H eflo) # ifl-sf^ 

12. 

^110 #<H) $1<Ha1, #71 ^ja. 

#7l #el ^fl^ Al.i* ^-^Sl-^Ji, Jf3:3J-« ^4* #^§Vfe »fl2 -¥-3:^-; 
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#7l *12 ^ ^-S-^-S.^ <U3tt #7l ^2}-€ ?J#€ #3*Hr *fl2 

#7l *fl2 ^tf^iMMH <a3«: #7l ##£ cflolEl-Sl ^EflS. Jl, #7l HME}-# 

#7l ^«t-¥-s.-?-e1 <y3«- #7l *si cfloiEi-i- a-is. cf-E- -8-71 -S-S: BfloiAi^ ^ °v#sl ^V^-i-s ^2:*Vjz, # 

^€ #7l #.2.51 ^iLl-^ Aj- 7l ^olAli nH^gifs #^5>fe P, . P 2 , ... «! P NB a> ^S7|-i:; <* 
#7l BflolAli ^ji ^"jlj^ -frAfc #7l molAli 2M-3.-?-El #7l ^«^- ^^^Jl, ^jq-ofl nj- 

E* #?1 «i^2f #7l P, , #7l P 2 , ... * #7l p NB «iiE7l«-i- *H°1*H=- All 2 ^H^* T^l^fe # 

^J^S *Vfe <HEflOl# ifS}^ Jf.Al 

13. 

*fllO # *I112 #<Hl Si«H>H, #7l p , #7l p 2 ... *J #7l p NB ;*> ^7l« jq-Zjvg. *|E.E|*| Al-=- ^SSfjl, 

#7l P, A>, #7l p 2 ^ ... Aj-7) p NB ^2:7l« Zj-Zj-^ ^SEl^ g^^. M.^O_S. *Vfe ?>tfl^ «H 8lM 

* £#^fe *# #*1. 
^tP* 14. 

*1110 * *I]12 #<H1 5GW*1. #7l P , a>, -8-71 P 2 Af, ... * >8-7l p NB ^711- zj-zbfr ^ 41=S 7l°J ^££*> 

31, Aj-71 Pi *h #71 p 2 2>, ... ^ #7l P NB A> ^^711- ^# # H E ? | OJ #3) O. ^ aV^vf 

oHH« ifl-^fe *1* ## #*1. 

15. 

*hs|i+ teflon #±=. 71^1^ n fl-Ai ^^jsife oi^- #ai ^ofl go^. 

(a) #71 7l^|^A^.-^Ei -tl^^-^Ei ^m-t ^^21 SV^= ^-^SV^l, #71 ^ O.^.^ 
#71 <LHM]l4<i ^fl^o^ ^ SA^^. H><^*V #71 ^iL# «^S>JL, #71 #71 #Ji» #71 

(b) #71 ^#*>ji, #71 ?fl«r #xs.-¥-Bl #71 #71 ^-€*>Ji, #el *m #S« ^-^ 

« #71 #7] ^iL# Ol^-^ ^)o]Ali Bfl^ ^ tiflolAl^ ^^ul, Sj-1J*B ^ #Xlr4 7>#S>al, 

7>#« 14tt #7l ?i^S>^ 1&711* ^HlSHr ^J* ^-^^.S. SVfe <L>Efl^ <Hefl°l« i#*>^ °l^ ## 

#"3. 

^T 1 ^ 16. 

^115 #<H1 Xl^A^ #7) (a) 

(al) #71 71^-^-o.S.^-El Al.J:# ^AlSVJl, ^A]« #XS.-?-El #71 *>^= S-A^j^- o. S i^Til; 

(a2) #71 S-Aj o.^.«-El BflolAli B1H A] a- gjs.^. ^Aj S ].j7, #71 uflolAli ^^9] 

=r«?1 UllClAli #71 UflOlAli 7^1#S>J1, -frS.® #7l BilolA]^ ^Eil- o.^^. Aj- 7l ti]jo|Ali 

St«* #71 #71 ^iLSAi ^SRr ^1; 

(a3) #71 #71 #71 #X5. T'-Hl^fe 5i* Sffe ^Efl <H 5)1 <>1 » i# 

«i**# #»a. 
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^T 1 ^ 17. 

>nie #°ii sa<>H. #7t (b> #3m 

(bl) #7l ?•!]«- ^r^lSVJl, ^r#^l #7l A]3lS^-Ei #7l #7l ^ JiS ^WRr #31; 

(b2) #7l #e) *fl\4 #3l^ ^3L?l #7l molAli "1*3 *M # 7 1 aflolAli Dfl^ 

* ^r*8*fe #3); 

(b3) #7l SflolA]^ #7l #7l ^iL^- -^-s:^ #7l BflolAli ^Ell-Si- ^#SV<3 #7l alMA]^ ig^-g. 

^*s*Rr #31; « 

(b4) #71 UflolAl^ #71 3|-<y*B 4|£ -tUtM 7>A>«>fe #3I« ^HlSVi, 

#71 7>## #7l 71*1 ^Sl #7l <J]-EflM- Oleflol^. f «H Aj-71 °1*S?\S.3. #^=1x7 ^03. ^ #Eflq- 

<H3 6 1* i#*Vb *4l 
^t 1 * 18. 

*fll7 #ofl 5fl°l<*1, #71 ( a 2) #31¥ 

(a21) #71 ^ o.S.^-El HflolAl^ ^^-i- ^ #71 BflolAli ^EH-jq- #7l v\}o)a)+ &s--§- ^31 

(a22) ^Tim* #71 aflolAli # 7 1 -frS. Hfl°l^i ^r-sL ^SRr #31; ^ 

(a23) ^# #71 HflolAl^ «J|Ell- ?J #71 Hfl<>Hi atfl^l #71 -frs. SfloHi ^ °V^-2l #Jl# #7l uflolAl 
^ ^Eil- U -R-a* #71 HflolAl^ ti^^r #«<SHr #31 % ^WlSRr 3* ^-2.-51 <?>Efll4 ^ 5)] ojf i^S)-^ 

-fH-! #>a. 
31 t 1 * 19. 

*fll8 *<H StW*!. #71 (a21) #31fe 

#71 *V*J= ^BlSJ-ol #71 ol:§^ Aj-71 oVEflu). oleflolo)) ifl-^ *fl<i d|El« #31; 

#71 4tf «)E1§ Z^S} *j. 7 | aJ;& nfle^* zjLg Vfe 

#71 7}7] ## DflE^^-t Z^* ¥### ¥3*Rr #31; « 

#71 ^4** 7^Sfjl, Aj- 7l 7>AJ-^ ^4 S «-El #71 HflolAl^ -fr ^-Sfl #7l UIM^i ^l-^ #71 

uflolAl^ Ag^^ #31* ¥Hl*Rr ^-g- f=iio.£ «Vfe #Efi# ^sflol* i#<sfe °1* 

^t 1 * 20. 

*fll8 #<H1 $X°]^\, #71 (a) #31¥ #71 #71 ?t!SL *2 #7l ^ ^#*>«^ SlMAli >8^*>jl. 

#71 UflolAl^ ^ fl ^^ A>7l #Efll4 <H^]ol^. ^.Sfl ^A)^V ^A] Al^^-^El ^ ^lM" tfl C>1 ^# #^ 0.5. Z$o]S. 

# °l#2l fAE ^Jil-t- #71 7lAl^-o)lA^ ^^*V ^Ji* Aj-7) ^a.-1-S.-^El Sfl^SVi, 
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(b) ^Tflfe <$7] ^1-8- #3 *fl<i Aljr.g. -g-e|S}a} ^-71 3<H5i -g- ol^sl ^rSLZ. ^iLl-fr ^^*>JL, ^« >S-7l 

^iL-f-g- -S-71 #7l 0]^}<^ ^7) HflolAl^ DflJg * ^-71 MflolAji ^$5]-fe -g- f^O S ^ o>b)] 

i4 ^elH-I- afl-^fe °1* **! 
21. 

^120 Sfl«>H. Aj-7] (a) #7jl^ 

(a4) -8-71 (a3) ^7) #7] ^iLSf #7] «Ri(H)* ^^V^ -#7l ^o]X\^ *im(C)-g- 41 

C=H[\^v, V^v 2 - • • \/Wmb] 

(<W1. I, - In B «v, ^ -ffcaLft AJ-71 uflo]Ali Ell- ^ -frSltt -8-71 aflolAl^ Zfq- q-Ej-ifln} N B ^= 

-*7l T°rJl Ufl ol A] i ^s. L^E^cf.) 

(a5) -8-71 Hflo]Al^ jggjQ. Aj-7] =^Ai a1^s. s «. e1 Aj-71 4^ oj^q. cflojEl- 3# «»-^ <LS. <#7] iMLS. 3iL-§-* ^ 
#*Rr #31; « 

(a6) 3#€ #7l ^JLJE ^iL#S-^Ei -871 ^ji* sfl^sKr 3 =f-V)^±= 3* ^8°.3. 

S>*r <H«I<>1* i^Rr *«a. 

^T 1 * 22. 

2)121 ej-<Hl Sl«H^. -8-71 (b) tfTflfe 

(b5) -8-71 (bO^^M. -871 #-8- #sl -MJ:# -g-el*W ^7} ^ji-I-g- -flWji, -87l (b2) ^Tfls ?! 

fl^Rr <S31» c-l ^Hl3>i, 

^■71 ( b 2) ^r^lfe >87l (b5) ^TlHAi ^3 # 7 i ^i-i-af -B-JLt!- ^"71 uflolAl^ &■!-§- nfl^sfe ^^r 

— -5. *>^i+ <>! efl ol* i«-*V^r o}^ **\ 

3^23. 

A22 9X°1M, -8-71 ( a 6) #31^ 

-8-71 (a5) fc*H«|*1 3#« -8-71 flE 3iL«* J^SRr ^Tfl; 

^71 ^3^-* 3 7_WVfe #31; 

-871 <3 7>-a-« «|« cflolEl-5. g^St-fe #31; £ 

-8-71 33 ^H^ 2 ! A** ^*Hr #31* ^alsRr 3* #«im <H3M» S'&sRr o]^ ^.ai wj-^. 

^t 2 - 1 ^ 24. 

^122 5a«H>H, -871 (a6) 
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(a61) #7l (a5) ^7} ^A5L 3»* ^H 1 *^. 

(a62) #7l 3)« ^EfljS. #7)1; 

(a63) #7l a)l *M3-» <3 ##*Hr #7)1; ^ 

(a64) #71 q ^41- ^ ##€ 3*M*I 3WK=r J&M ^wl*Kii, 

#71 (a2) -a Til oil -^J^ UflolAl^ SJt#^ Hl*H?-3 #7l *K**£ 333*? 3j-°r f^'AS 

^tflM- <HN«>1* ## U"^. 

^123 *«| SfloW. #?1 (b5) #711^ 

#71 (bl) #31^011, #71 £-8- #3 ^fiS^fe 711; 

#71 *f-3&% a** ##*fe u 

#71 £#£ ^af* ^SSH #71 *JL£. 3-H.»-§- ^SVJI, ^71 (b2) #7fl5. 3l*8§Hr #7)1# ^-al*Hr 
S. 5>fe *>^|V+ <H5flol» i#«V^ °1^ *# 

26. 

*fl24 #°fl SW-I, #71 (b5) ^7)]^ 

#71 (bl) ^711^1, #71 «e1 *fl^ *-£fl-*Hr #7)1; 

#71 ^» ##S>fe #7fl; 

#71 I*}-* C-)lolEl-Sl igEfljiL ^SRr ^741; * 

#71 «Sf| OI^Efl- AiJg. Cf# *K*#£ ^2:*^ #7l 58Ji-&-i- #71 (b2) ^TflS. ^*g5Rr #7|)# 

^HlS>J7, 

#71 (bl) <3-7lHH 4«€ #71 #71 ^iLoflAi -fi-Jl^- #71 BflolAl^ ai-^21 Hl^-S-^E^ #7l *K-#£ 
3}-gr s-^ o. s o>tlli4 olefl°l« i#sVfe ^1* ## #fl. 
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